SUMOylation Landscape of Renal Cortical Collecting Duct Cells.
Protein post-translational modification by the small ubiquitin-like modifier (SUMO) is a mechanism that allows a diverse response of cells to stress. Five SUMO family members, SUMO1-5, are expressed in mammals. We hypothesized that because kidney epithelial cells are often subject to stresses arising from various physiological conditions, multiple proteins in the kidney will be SUMOylated. Here, we profiled SUMO1- and SUMO2-modified proteins in a polarized epithelial cell model of the renal cortical collecting duct (mpkCCD14 cells). Modified forms of SUMO1 or SUMO2, with a histidine tag and a Thr to Lys mutation preceding the carboxyl-terminal di-gly motif, were expressed in mpkCCD14 cells, allowing SUMO-conjugated proteins to be purified and identified. Protein mass spectrometry identified 1428 SUMO1 and 1957 SUMO2 sites, corresponding to 741 SUMO1 and 971 SUMO2 proteins. Gene ontology indicated that the function of the majority of SUMOylated proteins in mpkCCD14 cells was related to gene transcription. After treatment of the mpkCCD14 cells for 24 h with aldosterone, the levels of SUMOylation at a specific site on the proton and oligopeptide/antibiotic cotransporter protein Pept2 were greatly increased. In conclusion, the SUMOylation landscape of mpkCCD14 cells suggests that protein modification by SUMOylation is a mechanism within renal epithelial cells to modulate gene transcription under various physiological conditions.